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CLAIMS 



[Claim(s)] 

[Claim 1] Production monitoring system of the production line which consists of two or more 
routings which produce the printed circuit unit in which identification marking, such as a bar 
code, was prepared characterized by providing the following. The notice section of production 
information which reads the identification marking prepared in each routing at the printed 
circuit unit, and notifies the read identification marking and the time which received the 
printed circuit unit to the routing to the production situation display section (2) The 
production situation display section which manages the information notified from the notice 
section of production information (2) for every printed circuit unit, and displays production 
situations, such as progress for every printed circuit unit, a lead time and a stagnation 
situation of each routing, and stability of a production line, on a display (1) 
[Claim 2] Production monitoring system according to claim 1 which displays the time when 
the printed circuit unit passed each routing on the display in which it was prepared by the 
production situation display section. 

[Claim 3] Production monitoring system according to claim 1 displayed on the display in 
which the receptionist was completed, and the number of sheets of the printed circuit unit 
which is not passed to the following routing was computed for every routing, and the number 
of sheets was prepared by the production situation display section for every predetermined 
time as stagnation number of sheets in each routing. 

[Claim 4] Production monitoring system according to claim 3 which graph-izes the stagnation 
number of sheets of each routing of a printed circuit unit, and classifies by color for every 
predetermined stagnation number-of-sheets range, and is displayed. 

[Claim 5] Production monitoring system according to claim 1 displayed on the display which 
computed the difference of the time received of the beginning of a routing, and the last for 

every printed circuit unit, and was prepared in the production situation display section as a 



1 



lead time. 

[Claim 6] Production monitoring system according to claim 1 displayed on the display which 
computed the difference of the time received of the beginning of the routing of a 
predetermined printed circuit unit, and the last, and computed dispersion in the difference, 
and was prepared in the production situation display section as dispersion in a lead time. 
[Claim 7] Production monitoring system according to claim 1 characterized by having the 
large-sized display (4) which displays a production situation on the production line of a 
printed circuit unit. 

[Claim 8] Production monitoring system according to claim 1 which an identification marking 
read station (3) is operated at the same speed as a printed circuit unit in a certain fixed 
section, and reads identification marking while the printed circuit unit is flowing the line etc. 
[Claim 9] Production monitoring system according to claim 1 characterized by preparing a 
reference means to display the progress situation of the routing of a predetermined printed 
circuit unit, and the identification marking of the printed circuit unit which has stagnated by 
the predetermined routing in the notice section of production information (2). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention reads the identification marking 
especially prepared in the printed circuit unit by each routing about the production monitoring 
system of the production line which consists of two or more routings which produce the printed 
circuit unit in which identification marking, such as a bar code, was prepared, manages it for 
every printed circuit unit, and enables it to grasp production situations, such as progress of a 
printed circuit unit, a lead time and a stagnation situation of each routing, and stability of a 
production line. 
[0002] 

[Description of the Prior Art] The production line of a printed circuit unit consists of two or 
more routings, such as for example, pre-processing, SMT, a check/correction, insertion of 
variant parts, manual insertion, DIP, post-insertion, and inspection, and was computing the 
production number of sheets of a printed circuit unit etc. by the last routing. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the conventional technology, 
production situations, such as the lead time and the progress situation of each routing which 
show the progress for every printed circuit unit and the production time for every printed 
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circuit unit, and stability of a production line, have not been grasped easily. For this reason, 
what can display / supervise the production situation of these production lines simplicity and 
intelligibly was desired. 
[0004] 

[Means for Solving the Problem] This invention was made in consideration of the above 
troubles, reads the identification marking prepared in the printed circuit unit by each routing 
in the production monitoring system of the production line which consists of two or more 
routings which produce the printed circuit unit in which identification marking, such as a bar 
code, was prepared, manages it for every printed circuit unit, and displays production 
situations, such as progress of a printed circuit unit, a lead time and a stagnation situation of 
each routing, and stability of a production line, on a display. 
[0005] 

[Embodiments of the Invention] In the production monitoring system of the production line 
which consists of two or more routings which produce the printed circuit unit in which 
identification marking, such as a bar code, was prepared The notice section of production 
information which reads the identification marking prepared in each routing at the printed 
circuit unit, and notifies the read identification marking and the time which received the 
printed circuit unit to the routing to the production situation display section, The information 
notified from the notice section of production information is managed for every printed circuit 
unit. By having the production situation display section which displays production situations, 
such as progress for every printed circuit unit, a lead time and a stagnation situation of each 
routing, and stability of a production line, on a display It becomes possible to cope with quickly 
change of the work habits by release of the stagnation generated in each routing, and 
generating of special express production, removal of the factor which has lowered the stability 
of a production line, etc. 

[0006] Moreover, it becomes possible to be able to recognize which routing the printed circuit 
unit passed when, and to pinpoint the present place of a predetermined printed circuit unit 
simply by displaying the time when the printed circuit unit passed each routing on the display 
in which it was prepared by the production situation display section. 

[0007] Moreover, by completing a receptionist, and computing the number of sheets of the 
printed circuit unit which is not passed to the following routing for every routing, and 
displaying on the display in which the number of sheets was prepared by the production 
situation display section for every predetermined time as stagnation number of sheets in each 
routing, the stagnation situation of each routing can be grasped easily and it becomes possible 
to perform the cure quickly. 

[0008] Moreover, it becomes possible by grraph-izing the stagnation number of sheets of each 
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routing of a printed circuit unit, and classifying by color and displaying for every 
predetermined stagnation number-of-sheets range to grasp the stagnation situation of each 
routing still more easily. 

[0009] Moreover, by computing the difference of the time received of the beginning of a routing, 
and the last for every printed circuit unit, and displaying on the display prepared in the 
production situation display section as a lead time, a difference with a standard lead time can 
be grasped and it can recognize whether it is late or early. 

[00 10] Moreover, it becomes [ whether the production situation is stable and ] possible to grasp 
easily by computing the difference of the time received of the beginning of the routing of a 
predetermined printed circuit unit, and the last, and computing dispersion in the difference, 
and displaying on the display prepared in the production situation display section as dispersion 
in a lead time. 

[00 11] Moreover, by having the large-sized display which displays a production situation on the 
production line of a printed circuit unit, a production situation can be grasped without an 
operator moving and working efficiency can be improved. 

[0012] Moreover, while the printed circuit unit is flowing the line etc., by operating an 
identification marking read station at the same speed as a printed circuit unit in a certain fixed 
section, and reading identification marking, without slowing down a production line, 
recognition of a printed circuit unit can be performed and it becomes possible to improve 
productive efficiency. 

[0013] Moreover, it becomes possible to perform quickly a setup of the process procedure 
changed in the reply of the progress situation of the routing of a predetermined printed circuit 
unit, and the production situation of the specific printed circuit unit asked more by the 
customer for preparing a reference means to display the identification marking of the printed 
circuit unit which has stagnated by the predetermined routing in the notice section of 
production information, and the stagnation situation of each routing etc. 
[0014] 

[Example] The configuration block view of this invention is shown in drawing 1 . One manages 
among drawing the information notified from the notice section 2 of production information 
prepared for every routing of a production line for every printed circuit unit. The progress for 
every printed circuit unit, a lead time, and the stagnation situation of each routing, When the 
production situation display section which displays production situations, such as stability of a 
production line, on a display, and 2 receive the printed circuit unit 5 to which the identification 
marking 6, such as a bar code, was attached by the routing, Identification marking 6 is read by 
the identification marking read station 3, and it is the notice section of production information 
which notifies data, such as read information, its time received., and a routing number, to the 
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production situation display section 1. 

[0015] Moreover, in the production situation display section 1, it can see from the place of each 
routing of a production line, and the large-sized display 4 as which the production situation of a 
production line is displayed is connected. 

[0016] In addition, the production situation display section 1 and the notice section 2 of 
production information are connected through networks, such as LAN. 

[0017] The block diagram of one example of a production status information table is shown in 
drawing 2 . 21 are a production status information table among drawing, and the production 
status information table 21 sets a printed circuit unit and routings 1-4 as a train, sets 
receptionist number of sheets and a time received as a line, and has composition which can 
perform grasp of the receptionist number of sheets of the printed circuit unit received by each 
routing, the time which passed each routing for every printed circuit unit. 

[0018] The processing flow chart of one example of the production situation display section is 
shown in drawing 3 . Hereafter, operation is explained according to this flow. 



[0019] Step S301- Judge whether information was notified from the notice section of production 
information. If information is notified, it will progress to Step S302, and if information is not 
notified, it will progress to Step S303. 

[0020] Step S302: Store data, such as identification marking information on the routing 
number notified from the notice section of production information, and the discriminated 
printed circuit unit, and its time received, in a production status information table. 
[0021] Step S303: Judge whether the predetermined time passed. If a predetermined time 
passes, it will progress to Step S304, and if the predetermined time has not passed, it will 
return to Step S301. 

[0022] Step S304: Read the data of a production status information table. 
[0023] Step S305: Display a display title and the present time on a display. 

[0024] Step S306: Display the time of each routing corresponding to a printed circuit unit and it 
on a display. 

[0025] Step S307: Compute the difference of the time received of the routing of the beginning of 
each printed circuit unit, and the last, and display on a display as a lead time. 
[0026] Step S308: Compute dispersion in the lead time computed at Step S307, and display on a 
display as stability of a production line. 

[0027] Step S309: In each routing, compute the number of sheets of the printed circuit unit 
which is not received by the following routing, and display on a display as stagnation number of 
sheets. 

[0028] Step S3 10: Graprrize the stagnation number of sheets computed at Step S309, and 

display on a display as a stagnation situation. In addition., the detail of this processing is 
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explained later. 

[0029] Step S311 : Judge whether it is a processing end. If it is an end, processing will be ended, 
and if it is not an end, it will return to Step S301. 

[0030] The example view of production situation display of one example of the production 
situation display section is shown in drawing 4 . 41 are the display screen of displays, such as a 
display prepared in the production situation display section, among drawing. The time when 
the time displayed on the upper part of the display screen 41 as the display title was displayed 
at, and a printed circuit unit and it were received by routings 1-4 in the central part, The lead 
time which is the difference of the time received of the beginning of a routing and the last, and 
the stability which computed dispersion in a lead time are displayed, and the stagnation 
number of sheets in each routing is displayed on the lower part. 

[0031] Next, the processing which graph-izes a stagnation situation and displays it is explained 
with reference to drawing 5 and drawing 6 . Drawing 5 is the processing flow chart of one 
example of graph-ized display processing of a stagnation situation, and drawing 6 is the 
example of the display screen of one example of graph-ized display processing of a stagnation 
situation. 

[0032] 61 of drawing 6 is the display screen of the large-sized display 4 prepared in the 
production situation display section 1. 

[0033] Hereafter, processing is explained according to the flow of drawing 5 . 

[0034] Step S501: Read the data of a production status information table. 

[0035] Step S502: Display routings 1-4 on the left-hand side of a large-sized display. 

[0036] Step S503: In each routing, compute the number of sheets of the printed circuit unit 

which is not received by the following routing, and display on the right-hand side of a 

large-sized display as stagnation number of sheets. 

[0037] Step S504: Express stagnation number of sheets with the bar of the color set up in the 
range of stagnation number of sheets, and display on the right-hand side of the routing in a 
large-sized display. Stagnation number of sheets has green, and 30-49 displayed in yellow, and 
is displayed [ 29 / 0-] in red or more in 50 in this example. 

[0038] The processing flow chart of one example of the notice section of production information 
is shown in drawing 7 . Hereafter, operation is explained according to this flow. 
[0039] Step S701: Judge whether the printed circuit unit which flows in a conveyer line was 
detected. If it detects and will not progress and detect to Step S702, it returns to Step S701. 
[0040] Step S702: Read identification marking, such as a bar code attached to the printed 
circuit unit. 

[0041] Step S703: Notify data, the present time, a routing number, etc. of the identification 

marking read at Step S70? to the production situation display section. And processing is ended. 
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[0042] The one example view of an identification marking read station is shown in drawing 8 . 
In addition, this example makes identification marking the bar code, and makes the 
identification marking read station the bar code reader. 

[0043] It is the bar code by which a bar code reader and 82 were attached to the printed circuit 
unit, and 83 was attached to the printed circuit unit, a printed circuit unit 82 is detected by the 
detection equipment with which the printed circuit unit 82 is not indicated to flow with a 
conveyer line, and the inside of drawing and 81 read the bar code 83 attached to the printed 
circuit unit 82, while it is made into a trigger and a bar code reader 81 moves in a conveyer line 
and this direction at this speed. And it returns to the first position after reading completion, 
and the next reading is continued. 

[0044] Drawing 9 and drawing 10 explain processing of the reference section. Drawing 9 is the 

processing flow chart of one example of the reference section, and drawing 10 is the example 

view of the display screen of one example of the reference section. 

[0045] Hereafter, operation is explained according to the flow of drawing 9 . 

[0046] Menu screens, such as step S901* "a progress display of a specific printed circuit unit" 

and "a display of a stagnation printed circuit unit", are displayed. Drawing 10 (a) is a menu 

screen, in the progress display of a printed circuit unit, the identification marking of the 

printed circuit unit to display will be inputted into input field, and the progress display of the 

printed circuit unit specified by specifying an execution button will be displayed. 

[0047] Moreover, in the display of a stagnation printed circuit unit, the routing number to 

display will be inputted into input field, and the identification marking of the printed circuit 

unit which has stagnated for the routing number specified by specifying an execution button 

will be displayed. 

[0048] Step S902: Judge whether the progress display of a specific printed circuit unit was 
chosen. If are chosen and it is not progressed and chosen as Step S903, it will progress to Step 
S905. 

[0049] Step S903; Read the data of a production status information table. 

[0050] Step S904: Extract the data corresponding to the specified printed circuit unit from a 
production status information table, and display the identification marking of a printed circuit 
unit, the time received of each routing, etc. on a display. And processing is ended. In addition, 
drawing 10 (b) is the example of a progress display of a specific printed circuit unit. 
[0051] Step S905: Judge whether the display of a stagnation printed circuit unit was chosen. If 
are chosen and it is not progressed and chosen as Step S906, it will return to Step S901. 
[0052] Step S906: Read the data of a production status information table. 

[0053] Step S907: Extract the data corresponding to the specified routing number from a 

production status information table, and display the identification marking of a printed circuit 
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unit on a display. And processing is ended. In addition, drawing 10 (c) is the example of a 

display of a stagnation printed circuit unit. 

[0054] 

[Effect of the Invention] This invention is carried out with a form which was explained above, 
and has the following effects. 

[0055] Since production situations, such as progress for every printed circuit unit, a lead time 
and a stagnation situation of each routing, and stability of a production line, can be grasped, it 
becomes possible to cope with quickly change of the work habits by release of the stagnation 
generated in each routing, and generating of special express production, removal of the factor 
which has lowered the stability of a production line, etc., and efficient production can be carried 
out. 

[0056] Moreover, it becomes possible to be able to recognize which routing the printed circuit 
unit passed when, and to pinpoint the present place of a predetermined printed circuit unit 
simply. 

[0057] Moreover, by computing and displaying the number of sheets of the waiting printed 
circuit unit for work in each routing of a printed circuit unit, the stagnation situation of each 
routing can be grasped easily and it becomes possible to perform the cure quickly. 
[0058] Moreover, it becomes possible by computing and graph- izing the number of sheets of the 
waiting printed circuit unit for work in each routing of a printed circuit unit, and classifying by 
color by number of sheets, and displaying to grasp the stagnation situation of each routing still 
more easily. 

[0059] Moreover, by computing and displaying the lead time for every one printed circuit unit, a 
difference with a standard lead time can be grasped and it can recognize whether it is late or 
early. 

[0060] Moreover, it becomes [ whether the production situation is stable and ] possible by 
computing and displaying dispersion in the lead time of predetermined number of sheets from 
the lead time for every one printed circuit unit to grasp easily. 

[0061] Moreover, by preparing the large-sized display which displays a production situation in 
the production line of a printed circuit unit, a production situation can be grasped without an 
operator moving and working efficiency can be improved. 

[0062] Moreover, without slowing down a production line, a printed circuit unit can be 
recognized and it becomes possible to improve productive efficiency. 

[0063] Moreover, it becomes possible to perform quickly a setup of the process procedure 
changed in the reply of the production situation of the specific printed circuit unit asked by the 
customer, and the stagnation situation of each routing etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block view of this invention. 

[Drawing 2] It is the block diagram of one example of a production status information table. 
[Drawing 3] It is the processing flow chart of one example of the production situation display 
section. 

[Drawing 4] It is the example view of production situation display of one example of the 
production situation display section. 

[Drawing 5] It is the processing flow chart of one example of graph-ized display processing of 
a stagnation situation. 

[Drawing 6] It is the example of the display screen of one example of graph-ized display 
processing of a stagnation situation. 

[Drawing 7] It is the processing flow chart of one example of the notice section of production 
information. 

[Drawing 8] It is the one example view of an identification marking read station. 
[Drawing 9] It is the processing flow chart of one example of the reference section. 
[Drawing 10] It is the example view of the display screen of one example of the reference 
section. 

[Description of Notations] 

1 Production Situation Display Section 

2 Notice Section of Production Information 

3 Identification Marking Read Station 

4 Large-sized Display 
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